Summary. Some 
INTRODUCTION
Hybrid young are heavier at birth than inbred young in litters of the same size and born to mothers of the same strain. The reason for this difference in birth weight must be due either to the genetic constitution of the foetus or the effect of the uterine environment on the foetus, or to a combination of these factors. There are numerous genetic and environmental factors which can influence the size of the placenta and the foetus (see McLaren, 1965a) .
The placenta is an important element of the foetal environment. This junction gives rise to unique problems during pregnancy since the invading trophoblast of the conceptus brings paternal transplantation antigens into close contact with maternal tissues (Medawar, 1953) . Billington (1964) has shown that antigenic dissimilarity of mother and conceptus can affect placental size in mice, and it has been reported that this effect can be enhanced or diminished by making mothers immune or tolerant to the paternal strain antigens (James, 1965) . The placenta is probably a limiting factor of foetal growth and so any change in the size of the placenta may directly affect foetal size. If this is the case, then the period of gestation might also be affected (Wishart & Hammond, 1933; McLaren & Michie, 1963 Group 1 [tolerant) Mice of Group 1 were rendered tolerant to transplantation antigens of the paternal strain by intravenous injection of spleen cells at approximately 12 hr after birth, using the technique described previously (James, 1965 Mothers were killed on the required day of gestation and the placentae and foetuses were inspected and counted. Litters containing any re-absorbing foetuses were not included in the statistical analysis and, since it has been shown that the size of the litter can affect the individual placental and foetal weights (McLaren & Michie, 1960) , abnormally small litters of four or less were also excluded. Results recorded here were, therefore, taken only from litters containing five to ten healthy foetuses.
The uterus was removed and placed on filter paper dampened with a little normal saline. Each foetus was removed from its membranes and the placenta gently peeled away from the uterus. The damp filter paper was used to blot the placentae and foetuses so that the embryonic membranes could be easily dissected away. The cleaned placentae and foetuses were weighed on a torsion balance to the nearest milligram and were fixed in formol-saline and stored in 70% alcohol.
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Histological investigation
The placentae were embedded in paraffin wax, sectioned at 5 to 10 µ and stained with 'Haematal 8' and Biebrich Scarlet (Baker, 1962) . Some of the sections were stained with Mowry's modification of the Hale reaction (Mowry, 1958 (Enzmann, 1935; McLaren, 1965b 
Examination of placental sections collected on Days 13 and 14 of pregnancy revealed some significant structural differences between the placentae of the four groups. There was found to be some variation in the structure and quantity of the decidual layer in the placentae. In placentae collected from immunized mothers the decidua appears to be more abundant and the cells more dispersed in their matrix (see PI. 1, Fig. 3 ). The decidual layer in the hybrid placentae in the tolerant and control mothers is not so wide and appears to be more (Mowry, 1958) (James, 1965) . It is apparent that this effect occurs early in gestation so that by Day 13 of pregnancy there has developed a significant difference between the placental weights of the four groups used. The present results further confirm that the mouse placenta declines in weight towards term (Enzmann, 1935; McLaren, 1965b) .
Foetal growth also appears to be affected by the immunological conditions of this investigation. The foetuses in the immune, tolerant and control Groups 1 to 3 are all of similar genotype (C57BLx A2G) and are all carried by mothers of the same inbred strain (C57BL), and yet the growth curves for these three groups differ in slope during the latter part of gestation. This indicates that the placenta must be an important limiting factor of foetal growth and that the hybrid genotype alone need not mean an increase in the foetal growth rate.
The observed differences between the four groups are more marked in the placental weights than in the foetal weights, especially in the earlier stages investigated. This suggests that the effect on foetal growth is somewhat second¬ ary, being mediated through the placenta. It is presumably the placenta that is primarily affected.
Histological investigation of the placentae collected during the present experiment suggests that the observed increase in placental weight might be due to the incorporation of more decidua in the formation of the placenta. Whether this might be as a result of more extensive trophoblast invasion is not known. The design of the experiment indicates that the initial cause of this increase in placental weight must be a maternal response to the foreign antigens of the conceptus. Billington (1965) has reported that trophoblast transplanted to extra-uterine sites can invade more extensively when it differs genetically from its host. In utero, however, there is much to suggest that the decidualization of the endometrium might be involved in the suppression of trophoblast invasion (Kirby, 1965) . It could be that, during normal pregnancy and when mother and conceptus differ genetically, trophoblast is more invasive and that decidualization is also more pronounced, with the result that a more destructive invasion by the trophoblast is mollified by an increase in decidualiz¬ ation. This hypothesis gains some support from the finding that Grosser's classification ofmammals according to the number of layers ofmaternal and foetal tissue in the placenta can be compared directly with the corresponding degrees ofdecidual development (Amoroso, 1958) , suggesting that the role of the decidua is one of protection rather than nutrition (McLaren, 1965c) .
The decidua cannot, however, offer protection to the conceptus for very long after implantation since the trophoblast soon invades the maternal blood vessels. Electron micrographs of these early stages of development show that a layer of extra-cellular material becomes deposited around the trophoblast cells by Day 6 of pregnancy, whilst the conceptus is still embedded in a decidual mass (Potts, 1965) . It has been proposed that this layer could act as an antigen barrier between mother and conceptus (Kirby et al., 1964) . Park (1958) has reported that experimental trophoblastic emboli elicit little or no inflam-273 matory response in mice. From the evidence available it appears that by the time of trophoblast invasion of the maternal blood vessels there has already been established an effective barrier between the maternal blood and the foetal tissues.
Some of the earlier attempts to demonstrate the presence of histo-compatibility antigens in trophoblast have been unsuccessful (Simmons & Russell, 1962 , 1963 , but more recently it has been reported that immunization of the mother against the antigens of the conceptus can inhibit the development of blastocysts transplanted to the kidney (Simmons & Russell, 1965; Kirby, Billington 8c James, 1966) , but not of ectoplacental cones transplanted to the kidney, nor of blastocysts transplanted to the uterus (Kirby et al., 1966 (Kirby, 1962b; Billington, 1966) .
There appear to be two features, therefore, which might combine to give protection to the conceptus during gestation. At (Glass, 1963) . Normal development of the blastocyst depends directly on a 'uterine factor' (Kirby, 1962a) and there are many reports of the influence of antibodies on normal development (see Nace, 1955 (Wishart & Hammond, 1933) .
The present results confirm that birth weight and duration of pregnancy are related. Further, they show that antigenic dissimilarity of mother and conceptus can affect the length of the gestation period. This effect is probably indirect. Since antigenic dissimilarity affects the size of the placenta and of the foetus, the total mass of the litter in such circumstances would be responsible for stimulating the onset of parturition a little earlier than normal.
It is not yet known why foetal mass affects the length of gestation. It has been suggested that labour is induced when some critical ratio between the demands of the foetus and the ability of the placenta to supply these de¬ mands is exceeded (Villee, 1956 ). The change in this ratio would be deter¬ mined more by the rapid increase in the demands of the foetus as its mass increases than by the decrease in the ability of the placenta to supply them. The metabolic activity of the placenta decreases as gestation proceeds, but the term placenta is by no means senile (Villee, 1956) . The determining factor must involve the mass of the foetus.
It appears that antigenic dissimilarity of mother and foetus so affects the transport efficiency of the placenta that the hybrid foetus is allowed to grow more rapidly, thus attaining a 'term-weight' ratio sooner than normal. Medawar (1953) 
